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Abstract 
The paper presents an exploratory investigation to determine and prioritise the critical success 
measuring criteria, which can measure and guide the successful application and performance 
improvement of business to business (B2B) e-commerce system (BBECS) in a medical supply 
chain’s selling and buying functions, in the context of global business expansion. 
The research reveals that the buying and the selling functions have different prioritisations on 
majority of the determined critical success measuring criteria. These criteria are categorised into 
three Critical Success Measuring Criteria Groups (CSMCGs), for the selling and the buying 
functions respectively, guiding medical supply chain members in harnessing the full advantage 
of a BBECS.  
For the selling function, the top critical success measuring criteria are: integrating information 
searching/transmission and application processes, ensuring the reliability and timeliness of 
technical support, ensuring recognition and acceptance of e-commerce processes, displaying the 
organization’s business focus and product/service provisions online, securing a large 
scale/amount of business transactions, adjusting production outputs and inventory levels and 
having more registered users than competitors do. The top critical success measuring criteria for 
the buying function are: securing the establishment of business relationships between businesses, 
displaying the measures ensuring mutual trust and cooperation online, ensuring employees’ 
recognition of the benefit of e-commerce in increasing revenue, ensuring the contribution to the 
development and realisation of corporate strategy, achieving cost reduction for the organization, 
making the purchase of famous brand products available/doable, securing a large scale/amount 
of business transactions, and ensuring the attainability of products/services at a lower price. 
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1. Introduction 
 
As noted by many researchers (e.g., Perrigot and Pénard, 2013; Fernie et al., 2010; Pramatari 
et al., 2009; Luk, 2009) and demonstrated by the calls for journal/conference papers on this 
topic (CASCI, 2014; IJCSI, 2014), the implementation of e-commerce systems to increase the 
business processes’ efficacy is a crucial element of business strategies.  
The healthcare sector is an important part of the economy, and the implementation of e-
commerce system in its supply chain is also a popular practice (Smith and Correa, 2005; Cullen 
and Taylor, 2009) in both developing and developed countries. Within the healthcare supply 
chain, the medical supply and distribution system between member organizations [business to 
business (B2B)] plays a key role to ensure the quality and timeliness of healthcare provision. 
The successful application of e-commerce system in a medical supply chain enhances the 
performance of the supply chain members and improves their capability to fulfil customers’ 
demands (Lin et al., 2010; HPN, 2003; Anonymous 2005). However, the use of e-commerce in 
B2B medical supply chains has not realised its full potential (Bhakoo and Chan, 2011). 
Similarly, research on this topic is rather insufficient for informing and instructing the 
businesses’ operations as illustrated by calls of journals for special issue (SIG-Health, 2012; 
IJCSI, 2014), particularly with regard to the criteria that can be used to measure and guide the 
successful application of e-commerce (Lin et al., 2010) for the selling and the buying functions 
of medical supply chain members (Cullen and Taylor, 2009; Dey and Nath, 2013; Smith and 
Correa, 2005).  
The aforementioned highlights the importance of determining a set of critical success 
measuring criteria, which can be used to judge the efficacy of medical supply chain members’ 
B2B e-commerce system (BBECS) and to guide their implementation and realise performance 
improvement.  
As a rapidly developing country and one of the drivers of the current global economy, China 
has been developing and implementing e-commerce rapidly in all of its business sectors (Yang 
et al., 2011), including the healthcare sector (MOFCOM, 2011). The Chinese government has 
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provided substantial support for e-commerce application (NDRC and SCIO, 2007; Chang and 
Liu, 2006; Jin et al., 2008; CMIC, 2012), with a result that the application of e-commerce in 
Chinese businesses has been increasing at a double-figure rate (CERC, 2011; Zheng, 2012; 
iResearch, 2009; Wei, 2012). Thus, China was selected as the general setting for the 
investigation on account of: 1) the continuous improvement and development of the e-
commerce market in recent years; 2) the increased number of Chinese medical supply chain 
members implementing BBECS in their business operations; 3) the substantial support and 
encouragement from the government on applying e-commerce systems in businesses, especially 
for medical supply chains where BBECS is the main form of e-business operations; 4) and 
China has the largest population in the world and is a large marketplace for foreign medical 
organizations to expand their businesses to, where e-commerce can enhance and increase their 
market presence.  
In summary, a comprehensive study of the application characteristics of Chinese medical 
supply chain business to business e-commerce systems (MS-BBECS) is necessary. Focusing on 
Chinese medical supply chains, the authors in this paper provide and prioritise a set of critical 
success measuring criteria that could be employed to facilitate the decision-making in the 
application of MS-BBECSs in medical supply chains, ensure performance improvements and 
guide the strategic development of medical organizations wishing to enter or currently operating 
in Chinese and other global marketplaces. 
The paper is structured as this: the next section provides the literature review for the general 
research context containing the candidate (primary) critical success measuring criteria for the 
MS-BBECS application, followed by the introduction of the research methodology; 
subsequently, the research conduct and findings for the finalised critical success measuring 
criteria, their prioritisation and empirical applicability are presented; conclusions, implications, 
limitations and future research finalise the paper. 
 
 
2. Literature review for the background context of the research  
 
2.1 Business to Business e-commerce and its application in Chinese medical supply chains 
E-commerce refers to activities and processes that use information technology based on the 
internet or other networks for businesses to conduct the communications and transactions with 
their customers, suppliers, etc.  
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A Business to Business e-commerce system (BBECS) conducts business activities between the 
businesses connected through the internet or other commercial or not-for-profit network systems.  
BBECSs have obvious advantages and can bring substantial benefit to business transaction 
processes and activities, compared to conventional approaches (Bourlakis and Bourlakis, 2006; 
Jin et al., 2008; CMIC, 2012). With a BBECS, the communication and transaction processes can 
be completed speedily online: from initial contact, to bidding, negotiation, ordering, delivery 
management, etc. as well as to after sales service. A BBECS helps the supply chain members 
reduce the costs associated with the conventional procedures and increase the efficiency and 
effectiveness through reducing the processing time and errors (CMIC, 2012; Chang and Liu, 
2006); especially in the context of globalisation, business interactions often occur between 
enterprises in different countries/regions, the convenience and extendibility of a BBECS can 
accelerate the speed of business processes/activities and facilitate the businesses’ long-term 
development to ensure their position in international marketplaces (Zheng, 2012).  
Besides the effective and efficient support to buying and selling activities, a BBECS also 
functions as a solid platform for the establishment and maintenance of strategic partnerships 
among supply chain members. As argued by researchers (e.g., Wang et al., 2010; Christopher, 
2005; Kotzab et al., 2008), the contemporary market competition is not between individual 
enterprises, rather it is between supply chains. By setting up partnerships, organizations group 
themselves to increase their competitiveness, which can be better facilitated and achieved 
through a BBECS. BBECSs enhance the efficacy of information flow, strengthen vertical and 
horizontal business collaborations and ensure the partner organizations to achieve a stronger 
market position and higher performance.   
Thus, with regard to supply chain members, the aim of implementing a BBECS is not only for 
short-term benefit, but also for long-term sustainable development. This has been recognised by 
many businesses and it is reflected in their corporate strategies (Zheng, 2012; Smith and Correa, 
2005; Jin et al., 2008; CMIC, 2012).  
The implementation of BBECSs in Chinese enterprises continues to grow (Chang and Liu, 
2006; Hu, 2011; Lv, 2010; Jin et al., 2008; Zhang, 2011) with an annual increase rate of more 
than 10% in recent years (CERC, 2011; Zheng, 2012; Wei, 2012). The increase has been 
particularly notable in medical supply chains where BBECS is the main form of e-business 
operations (Hu, 2011). Both internal and external factors have driven this phenomenon (NDRC 
and SCIO, 2007; Chang and Liu, 2006; Jin et al., 2008; CMIC, 2012). These include: 1) 
enhanced recognition by the businesses of the benefits of applying BBECSs; 2) improved 
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utilisation of resources facilitated by BBECSs in supply chain member organizations, and 3) 
governmental support to e-businesses, e.g., governmental BBECS platform with standardized 
processes accessible to both the buying and the selling functions of medical supply chain 
members.  
For ensuring the medical supply chain members’ application efficacy of a BBECS, it is very 
important to identify and determine the critical success criteria, which can be used to measure 
the performance and guide the implementation of MS-BBECSs and lead to performance 
improvement (Ram et al., 2013); the critical success measuring criteria will not only facilitate 
the Chinese medical supply chain members in applying e-commerce systems and gaining 
benefits, but also guide/inform international medical organizations wishing to enter or already 
operating in Chinese or other global marketplaces.  
 
2.2 Critical success measuring criteria for MS-BBECS application 
The major actors within a medical supply chain are the manufacturers, wholesalers, retailers, 
hospitals and other healthcare organizations and end consumers. However, as the main form of 
e-business in the Chinese medical supply chain is BBECS (Hu, 2011), thus the individual 
consumers were excluded from the present study. Inspired by the approach from Cullen and 
Taylor (2009), for the convenience and accuracy of data collection, the participating 
organizations in the study were categorised into a selling function group and a buying function 
group. Herein, the selling function group includes manufacturers and wholesalers (Chinese 
Economy Net, 2012; MOFCOM, 2011; Wang, 2000), and the buying function group includes 
retailers, hospitals and other healthcare providers.  
Drawing from the earlier research that of Jin and Kim (2010), Cullen and Taylor (2009), 
Fathian et al. (2008), Stefani and Xenos (2008) and Ramanathan (2012), among others, and the 
selection/findings in a focus group session, Tables 1-1 and 1-2 list the candidate (primary) 
critical success measuring criteria; these criteria were also used as the survey questionnaire 
content. The majority of the criteria apply to both the selling and the buying functions; however, 
as demonstrated in Table 1-2, there are still a few criteria different between the two functions 
respectively, to address their different business emphasises. The survey questions in this 
research were worded with the content and meaning the same as the criteria in Tables 1-1 and 1-
2.  
 
Table 1-1. The primary critical success measuring criteria for MS-BBECS 
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Criterion 
no. 
Criterion’s content Sources for support of the proposition  
1 System and information security can be 
guaranteed 
Jin and Kim, 2010; Fathian et al., 2008; Stefani and 
Xenos, 2008; Ramanathan, 2012; Ramanathan, 2010; 
Pramatari et al., 2009; Lai and Yang, 2009; Weathers 
and Makienko, 2006; Coltman et al., 2007; Sung, 2006; 
Lee and Kozar, 2006 
2 E-commerce systems can provide timely, 
effective, accurate and detailed 
information  
Stefani and Xenos, 2008; Pramatari et al., 2009; Sebora 
et al. 2009; Weathers and Makienko, 2006; Wu et al., 
2011; Lee and Kozar, 2006 
3 Easy use of the system is secured   Jin and Kim, 2010; Stefani and Xenos, 2008; Pramatari 
et al., 2009; Lai and Yang, 2009; Sebora et al., 2009; 
Weathers and Makienko, 2006; Sung, 2006; Lee and 
Kozar, 2006 
4 The stability of the system and of the 
network is secured 
Sung, 2006; Hu, 2011; Chang and Liu, 2006 
5 Trust and confidence have been 
established between enterprises doing 
business using the system 
Jin and Kim, 2010; Stefani and Xenos, 2008; Lee and 
Rao, 2009; Pramatari et al., 2009; Lai and Yang, 2009; 
Weathers and Makienko, 2006; Sung, 2006; Lee and 
Kozar, 2006; Wu et al., 2011 
6 Products/services have been reasonably 
priced and accurately displayed on-line 
at the company’s website     
Stefani and Xenos, 2008; Lee and Rao, 2009; 
Ramanathan, 2010; Lai and Yang, 2009; Eikebrokk 
and Olsen, 2007; Weathers and Makienko, 2006; Sung, 
2006; Lee and Kozar, 2006 
7 A variety of products/services is 
available  
Sung, 2006; Chang and Liu, 2006; Zheng, 2012; 
CMIC, 2012 
8 The quality of the information flow can 
be ensured (e.g., accuracy of delivery 
time, stock levels and out of stock items)      
Jin and Kim, 2010; Stefani and Xenos, 2008; Pramatari 
et al., 2009; Lai and Yang, 2009; Sebora et al., 2009; 
Lee and Kozar, 2006; Wu et al., 2011 
9 The reputation/credibility of the 
enterprise and its related websites is 
maintained  
Lee and Kozar, 2006; Wu et al., 2004 
10 Advertisements for relevant 
products/services are conducted on 
website 
Sung, 2006; Hu, 2011; Zhang, 2011; Jin et al., 2008 
11 Information searching, transmission and 
application processes are highly 
integrated. The process is paperless, with 
no need for printing documents unless 
specially requested 
Pramatari et al., 2009; Lai and Yang, 2009; Wang and 
Lin, 2009; Eikebrokk and Olsen, 2007; Sung, 2006 
12 The system makes the company more 
efficient compared with conducting 
business using other channels     
Jin and Kim, 2010; Stefani and Xenos, 2008; Lee and 
Rao, 2009; Ramanathan, 2010; Lai and Yang, 2009; 
Sung, 2006; Lee and Kozar, 2006 
13 Continuity of hardware/software usage 
for the websites is ensured, no need for 
frequent reinstallation and upgrading  
Cullen and Taylor, 2009; supported by a consensus 
among the experts in the focus group 
14 The software is easy to upgrade when 
upgrades are required 
Suggested to be part of the questionnaire content by 
experts in the focus group 
15 Reliability and timeliness of the technical 
support to the system are ensured  
Fathian et al., 2008; Sebora et al., 2009; Sung, 2006; 
Lee and Kozar, 2006 
16 Cost reduction for communications and 
business transactions with other related 
enterprises is secured, compared with 
doing business offline  
Jin and Kim, 2010; Lee and Rao, 2009; Sebora et al., 
2009; Eikebrokk and Olsen, 2007; Wu et al., 2011; Lee 
and Kozar, 2006 
17 Recognition and acceptance of e-
commerce process/application by the 
Fathian et al., 2008; Stefani and Xenos, 2008; Lee and 
Rao, 2009; Pramatari et al., 2009; Sebora et al., 2009; 
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relevant selling/buying functions of the 
supply chain are ensured  
Sung, 2006; Lee and Kozar, 2006; Wang and Lin, 2009 
18 Standardisation of e-commerce system 
are realised  
Fathian et al., 2008; Stefani and Xenos, 2008; Sebora 
et al., 2009 
19 Number of business users of the system 
is large 
Lee and Kozar, 2006; Jin and Kim, 2010; Lee and Rao, 
2009; Pramatari et al., 2009 
20 A business relationship is established 
among the businesses within the supply 
chain network 
Jin and Kim, 2010; Fathian, et al., 2008; Lai and Yang, 
2009; Wang and Lin, 2009 
21 Solid business agreements are 
established between related enterprises 
Evans and Wurster, 1999; Cullen and Taylor, 2009  
22 Information on the relevant market and 
products/services is displayed online  
Jin and Kim, 2010; Stefani and Xenos, 2008; Pramatari 
et al., 2009; Weathers and Makienko, 2006; Sung, 
2006 
23 Measures ensuring mutual trust and 
cooperation are displayed online at the 
company’s website 
Jin and Kim, 2010, and supported by a consensus 
among the focus group  
24 All levels of management support the use 
of e-commerce system 
Fathian et al., 2008; Lai and Yang, 2009; Wang and 
Lin, 2009 
25 Employees recognise the benefit of 
increasing revenue through the e-
commerce system  
Pramatari et al., 2009; Lai and Yang, 2009; Coltman et 
al., 2007; Sung, 2006; Lee and Kozar, 2006 
26 Relevant laws/regulations concerning e-
commerce are made aware of to all users 
Fathian et al., 2008; Sebora et al., 2009 
27 The E-commerce system makes positive 
contribution to the development and 
realisation of corporate strategy 
Jin and Kim, 2010; Fathian, et al., 2008; Pramatari et 
al., 2009; Sebora et al., 2009; Wang and Lin, 2009; 
Eikebrokk and Olsen, 2007; Coltman et al., 2007; Lee 
and Kozar, 2006; Sung, 2006 
28 The organisation’s cost reduction is 
achieved through the use of e-commerce 
system  
Jin and Kim, 2010; Fathian et al., 2008; Pramatari et 
al., 2009; Sebora et al., 2009; Eikebrokk and Olsen, 
2007; Lee and Kozar, 2006; Wu et al., 2011 
29 The organization’s business focus and 
products/services provisions are fully 
displayed online at the company’s 
website 
Jin and Kim, 2010; Eikebrokk and Olsen, 2007; Lee 
and Kozar, 2006; Wu et al., 2011 
30 Sale/purchase of well-known products 
online are made available to e-commerce 
user organisations 
Jin and Kim, 2010; Sung, 2006 
31 Renowned business partners’ names are 
displayed online at the company’s 
website to increase the organisation’s 
reputation 
Eikebrokk and Olsen, 2007 
32 Large scale/amount of business 
transactions are facilitated and secured 
by the usage of e-commerce system 
Jin and Kim, 2010; Pramatari et al., 2009; Lai and 
Yang, 2009; Wu et al., 2011 
33 Production outputs and inventory levels 
can be adjusted through online 
information sharing  
Fathian et al., 2008; Pramatari et al., 2009 
36 Effectiveness and completeness of 
logistics distribution system are secured 
by e-commerce system 
Jin and Kim, 2010; Pramatari et al., 2009 
37 The system is supported by relevant 
laws, regulations  
Fathian et al., 2008; Lee and Rao, 2009; Sebora et al., 
2009; Wang and Lin, 2009 
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Table 1-2. The primary critical success measuring criteria for MS-BBECS for the selling/buying 
functions respectively 
Criterion 
No. 
For the selling function Source for support of the proposition 
34 The number of the registered users at 
the organisation’s homepage is higher 
than that of the competitors 
Suggestion provided by experts in the focus group 
35 The level and remit of additional 
services by the supplier on the products 
(technical advice, after sales service, 
etc.) are satisfactory to customers 
Ramanathan, 2011; Eikebrokk and Olsen, 2007 
Criterion 
No. 
For the buying function Source for support of the proposition 
34 Obtaining products/services at a lower 
price through the e-commerce system 
is ensured 
CBIN, 2012; supported by a consensus among the 
experts in the focus group 
35 Registering on the website is easy  Suggestion provided by experts in the focus group 
38 The features and functionality of the 
purchased products can be easily 
understood 
Zhang (2011); Jin, et al. (2008); Hu, 2011 
 
 
3. Methodology  
 
3.1 Research strategy  
This research was performed through three stages.  
In Stage 1, based on the published research in the relevant fields, the authors conducted an 
extensive literature search of the measuring criteria on the success of e-commerce application 
for both the selling and the buying functions, with a particular focus on the medical supply chain. 
At this stage, the success measuring criteria were identified and summarised for later focus 
group and survey investigation to seek further enrichment and confirmation as well as to finalise 
and prioritise the most critical ones.  
The Stage 2 research activities were conducted in three steps:  
In Step 1, a focus group was organised with two aims: 1) to further seek the confirmation from 
the field experts of the meaningfulness of the research topic; 2) to primarily determine the 
candidate critical success measuring criteria (Tables 1-1 and 1-2) based on the literature findings 
and field experts’ knowledge, and also to develop the survey questionnaire with these criteria as 
the content. The questionnaire is used to obtain the medical supply chain members’ judgements 
on the importance levels of the criteria and the performance levels against their focused business 
aspects from the dimensions of the selling and the buying functions; the survey data will then be 
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used to consolidate the candidate critical success measuring criteria through principal 
component analysis (PCA) into a smaller set of the most critical criteria for efficacy of their 
practical application; and also to prioritise these criteria through importance-performance 
analysis (IPA) for a more effective guidance to develop strategies to improve the performance of 
their focused business aspects.  
The content validity of the research was also verified by another group of experts in this step. 
In Step 2, the survey questionnaire was pilot tested and refined. 
In Step 3, all aforementioned types of organizations in the medical supply chain in three 
regions in the central and eastern parts with representative levels of e-commerce usage (CMIC, 
2012; EEO, 2010; Yang, et al., 2011; Huang, eta al., 2012) were contacted beforehand to invite 
and encourage their participation in the research. Then the distribution/reminding and 
receipt/collection of questionnaires to/from those participating organizations were performed; 
analysis on the collected data was conducted through descriptive statistical analysis, PCA and 
IPA. 
Stage 3 contains two steps:   
In Step 1, alongside the outcome from Stage 2, the prioritised success measuring criteria for a 
MS-BBECS’ application and performance improvement were test applied. 
In Step 2, based on the analysis of the above findings, concluding remarks were presented. 
 
3.2 Brief introduction of the methods used for the research 
3.2.1 Focus group and survey 
The focus group technique is a very effective tool for obtaining consensual viewpoints in a 
short time on certain topics from a group of field experts (Evason and Whittington, 1997; 
Krueger, 1994; Crowley and Gilreath, 2002). The focus group in this research was conducted in 
China with participants consisting of three academics in the relevant fields, three practical 
professionals in the selling function and three in the buying function medical organizations. 
From the focus group, firstly, the participants reached a consensus that strongly resonates to and 
endorses the literature findings of the importance, significance and practical demand of a set of 
criteria guiding the success of e-commerce system’s application in real world businesses in 
medical supply chains; secondly, the measuring criteria obtained from the literature review were 
scrutinized, enriched and primarily approved (Tables 1-1 and 1-2): with 37 criteria for the 
selling function and 38 criteria for the buying function as candidate critical success measuring 
criteria to be further examined by other methods. 
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Survey as a well known research instrument, is applied in various disciplines to collect data 
for obtaining understanding and generalising insights (e.g., Yang, 2012; Pentina et al. 2013; 
Abareshia and Mollaa, 2013; Lee et al., 2011; Kwok, 1995; Shim et al., 2007; van der Vaart and 
van Donk, 2008; Gralla et al., 2013). Within this research, the survey samples were members of 
Chinese medical supply chains, including manufacturers, wholesalers, retailers, hospitals and 
other healthcare service providers with e-commerce system applied in their business operations. 
These participating organizations locate in the regions with representative level of B2B e-
commerce system usage; their answers to the research questions can be considered representing 
the current situation of BBECS application (CMIC, 2012; EEO, 2010; Yang et al., 2011; Huang 
et al., 2012), based on their e-commerce activities through the collective medical purchase 
platform (General Office of the State Council, 2010).  
 
3.2.2 Principal component analysis (PCA) 
To further prune the number of success measuring criteria to distil the most critical ones for 
more focused subsequent investigation and more effective/efficient practical implementation, a 
PCA was applied. PCA is an often used analysis technique (e.g., Esmaeili and Shokoohi, 2011; 
Goldstein and Naor, 2005; Tomes and Ng, 1995) to reduce the number of variables/attributes 
attached to certain issues, based on the obtained corresponding data. 
  
3.2.3 Importance-performance analysis (IPA) for prioritisation 
IPA (Martilla and James, 1977) is a technique facilitating the exploration on business 
operations’ strengths and weaknesses, by comparing the recognition on the importance of the 
attributes and evaluation on the operations’ performance in terms of those attributes. IPA 
provides in-depth insights and understanding of the most critical elements that impact 
performance.  
In this research, following a five-point scale (from 5-Very important/Highly complying with 
the criterion to 1-Very unimportant/Highly not-complying with the criterion), in the 
questionnaire the research participants were required to evaluate the critical success measuring 
criteria in two perspectives: 1) how important did participants believe the individual success 
measuring criterion is; 2) how well did participants believe their e-commerce system has been 
performing against the corresponding criterion. The importance/performance evaluation against 
any criterion from any individual buyers/sellers is based on the perception of their concrete 
situation, which can vary for different organizations.  
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Through IPA analysis, the most critical success measuring criteria were confirmed and 
prioritised. 
 
3.3 Validity and reliability 
3.3.1 Validation of the research 
The measuring criteria (Tables 1-1 and 1-2) were developed through the focus group based on 
the information summarised from published literature, and these criteria were used as the 
questionnaire content. In the questionnaire, the research participants were also given space and 
encouraged to provide additional criteria and comments they deemed necessary. The designed 
questionnaire was then examined by an additional focus group with two academics, two 
professionals in the buying function and two professionals in the selling function in the medical 
supply chain, for attesting the research content validity. After the content validity was confirmed 
by the experts, a pilot study was conducted with three professionals in charge of the selling 
function and three professionals in charge of the buying function. Following the piloting 
feedback, the authors made a minor adjustment on the questionnaire layout and a few questions’ 
wording; then the larger scale survey investigation was performed.  
Based on the factor analysis on the collected data, the individual variables’ (components’) 
loadings to the respective four quadrants (factors) determined by IPA are well above the 
threshold level of 0.3 (Pastor, 2013) respectively for the selling function (factor loadings range 
from 0.5 to 0.94) and the buying function (factor loadings range from 0.51 to 0.91). Thereby, the 
construct validity was confirmed.   
To ensure the external validity, the participating organizations were selected from the regions 
with the representative BBECS performance status (CMIC, 2012; EEO, 2010), and they were 
actively engaged in the use of MS-BBECS in their business operations. 
 
3.3.2 Reliability of the survey instrument  
Researchers frequently use Cronbach’s α to check the reliability (e.g., Wu et al., 2004; Wee 
and Quazi, 2005). Normally, Cronbach’s α value of 0.7 or higher is an indication of acceptable 
reliability (Wortzel, 1979; Nunnally, 1978). 
To triangulate/enhance the reliability understanding, the authors used Spearman-Brown 
prophecy calculation (e.g., Engs, 1996) as a supplementary method.  
The Cronbach’s α and the Spearman-Brown coefficient values for the reliability test of this 
research are presented in Table 2, corresponding to the relevant sample groups.   
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Table 2. Reliability test result 
Sample groups Cronbach’s α 
Spearman-
Brown prophecy 
Selling function 0.936 0.966 
Buying function 0.919 0.942 
 
The participating organizations in both the buying function and the selling function groups 
include small, medium and large-sized enterprises. Through a similarity test of their viewpoints 
on the questions, there is no significant difference between the different sized organizations in 
the respective selling and buying function groups, as illustrated in Table 3. Thus the selling 
function and the buying function groups can be analysed as two “wholes”. 
 
Table 3. Similarity test result 
Sample groups ANOVA score range (at 95% confidence level) 
Selling function From 0.09 to 0.96 
Buying function From 0.08 to 0.97 
 
In summary, the survey data in this research are reliable for drawing the findings. 
 
 
4. Research conduct and findings  
4.1 Research conduct 
In the aforementioned regions, according to the data from the local government agencies and 
authority websites (e.g., HSIIN, 2012; China Commerce Net, 2012), there are in total 1029 
medical supply chain organizations that can be categorised into selling function group, and 819 
that can be categorised into buying function group. To ensure an effective data collection, these 
organizations were contacted beforehand. Although this was time consuming, it meant that the 
questionnaire was distributed (personal delivery or mail) only to those organizations engaged in 
MS-BBECSs and had agreed to participate; two days after the distribution, a further contact of 
reminding (and answering to any questions from the participants) was conducted with the 
organizations having been sent the questionnaire. This strategy ensured the timeliness of the 
questionnaire completion and response rate as well as the completeness of the answers to the 
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questions. A total of 98% of the distributed questionnaires were returned via mail or collected 
by the research team within one week of them being distributed. Communication with the non-
responsive organizations informed that either these organizations changed their mind and 
withdrew from the participation, or they only recently implemented the e-commerce system and 
did not have usage experience to answer the questions. Of the returned questionnaires, 96% 
were complete and usable. The profile of the participating organizations is summarised in Table 
4. Only three of the returned questionnaires contained a few additional proposed criteria; 
however, given the diversified foci and the lack of consensus of these suggestions, these criteria 
are not included in the analysis. 
 
Table 4. Profile summary of the participating organizations (having returned completed 
questionnaires) 
     
F u n c t i o n s
L a r g e - s i z e d  
e n t e r p r i s e
M e d i u m - s i z e d  
n t e r p r i s e
S m a l l - s i z e d  
n t e r p r i s e T o t a l
26 59 39 124
20.97% 47.58% 31.45% 100%
20 61 29 110
18.18% 55.45% 26.36% 100%
S e l l i n g  f u n c t i o n
B u y i n g  f u n c t i o n
O r g a n i z a t i o n
s i z e
D a t a  s u m m a r y
 
 
4.2 Finalised critical success measuring criteria through PCA 
PCA then pruned the number of the candidate critical success measuring criteria and further 
confirmed them. Table 5 (corresponding communality values) and Table 6 (criteria’s content) 
present the finalised criteria after the PCA reduction (calculated using SPSS Statistics Version 
20).  
 
 
 
 
 
Table 5. Finalised criteria after PCA [communality values (higher than 0.5) in brackets] 
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Organization 
function 
Criteria No. corresponding to         
Table 1-1, 1-2
Organization 
function 
Criteria No. corresponding to         
Table 1-1, 1-2
Selling 
function
3(0.73), 5(0.915), 6(0.702),
7(0.86), 8(0.668), 9(0.627),
10(0.824), 11(0.587), 12(0.501),
13(0.761), 14(0.768), 15(0.668),
16(0.542), 17(0.621), 18(0.881),
19(0.865), 20(0.758), 22(0.642),
23(0.644), 24(0.613), 25(0.648),
26(0.775), 27(0.662), 28(0.786),
29(0.672), 30(0.858), 31(0.91),
32(0.853), 33(0.684), 34(0.564),
35(0.935),      36(0.88),        37(0.795)
Buying function
2(0.548), 3(0.523), 4(0.791),
5(0.933), 6(0.858), 7(0.529),
8(0.527), 10(0.834), 11(0.699),
12(0.769), 13(0.717), 14(0.889),
15(0.577), 16(0.753), 17(0.617),
18(0.848), 19(0.514), 20(0.642),
21(0.598), 22(0.805), 23(0.718),
24(0.649), 25(0.58), 26(0.823),
27(0.668), 28(0.75), 29(0.752),
30(0.647), 31(0.913), 32(0.759),
33(0.794), 34(0.613), 35(0.914),
36(0.718),        37(0.84),      38(0.551)
 
 
Table 6. Content of the finalised criteria 
Function 
focus 
Criteria 
No. 
Criteria content 
For both 
the 
Selling 
function 
and the 
Buying 
function 
3  
5 
 
6 
 
7 
8 
 
10 
11 
 
12 
 
13 
 
14 
15 
16 
 
17 
 
18 
19 
20 
 
22 
Easy use of the system is secured 
Trust and confidence have been established between enterprises doing business using the 
system 
Products/services have been reasonably priced and accurately displayed on-line at the 
company’s website 
A variety of products/services is available 
The quality of the information flow can be ensured (e.g., accuracy of delivery time, stock 
levels and out of stock items) 
Advertisements for relevant products/services are conducted on website 
Information searching, transmission and application processes are highly integrated. The 
process is paperless, with no need for printing documents unless specially requested 
The system makes the company more efficient compared with conducting business using 
other channels 
Continuity of hardware/software usage for the websites is ensured, no need for frequent 
reinstallation and upgrading 
The software is easy to upgrade when upgrades are required 
Reliability and timeliness of the technical support to the system are ensured 
Cost reduction for communications and business transactions with other related 
enterprises is secured, compared with doing business offline 
Recognition and acceptance of e-commerce process/application by the relevant 
selling/buying functions of the supply chain are ensured 
Standardization of e-commerce system are realised 
Number of business users of the system is large 
A business relationship is established among the businesses within the supply chain 
network 
Information on the relevant market and products/services is displayed online  
15 
 
23 
 
24 
25 
26 
27 
 
28 
29 
 
30 
 
31 
 
32 
 
33 
 
36 
 
37 
Measures ensuring mutual trust and cooperation are displayed online at the company’s 
website 
All levels of management support to the usage of e-commerce system is ensured 
Employees recognise the benefit of increasing revenue through the e-commerce system 
Relevant laws/regulations concerning e-commerce are made aware of to all users 
The E-commerce system makes positive contribution to the development and realisation 
of corporate strategy 
The organisation’s cost reduction is achieved through the use of e-commerce system 
The organization’s business focus and products/services provisions are fully displayed 
online at the company’s website 
Sale/purchase of well-known products online are made available to e-commerce user 
organisations 
Renowned business partners’ names are displayed online at the company’s website to 
increase the organisation’s reputation 
Large scale/amount of business transactions are facilitated and secured by the usage of e-
commerce system 
Production outputs and inventory levels can be adjusted through online information 
sharing 
Effectiveness and completeness of logistics distribution system are secured by e-
commerce system 
The system is supported by relevant laws, regulations 
For the 
Selling 
Function 
9 
34 
 
35 
The reputation/credibility of the enterprise and its related websites is maintained 
The number of the registered users at the organisation’s homepage is higher than that of 
the competitors 
The level and remit of additional services by the supplier on the products (technical 
advice, after sales service, etc.) are satisfactory to customers 
For the 
Buying 
function 
2 
4 
21 
34 
35 
38 
E-commerce systems can provide timely, effective, accurate and detailed information 
The stability of the system and of the network is secured 
Solid business agreements are established between related enterprises 
Obtaining products/services at a lower price through the e-commerce system is ensured 
Registering on the website is easy 
The features and functionality of the purchased products can be easily understood 
   
 
To prioritise the above finalised critical success measuring criteria and to guide the e-
commerce practice, IPA was performed.     
 
4.3 Results based on IPA 
The IPA was conducted firstly for the selling function and then the buying function. Figures 1 
and 2 depict the findings from IPA on the criteria for the selling function and the buying 
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function groups respectively, using the average importance and performance ratings as the 
demarcation lines. 
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Figure 1. IPA analysis outcome on the criteria for the selling function 
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Figure 2. IPA analysis outcome on the criteria for the buying function 
 
From Figures 1 and 2, one can see that corresponding to the coordinates of importance and 
performance levels, following the same classification style, for both the buying function and the 
selling function respectively, the critical measuring criteria fall into four quadrants; however, the 
majority criteria in each individual quadrants for the selling function are different from those in 
the same quadrants for the buying function. 
To facilitate medical supply chain members applying these critical criteria effectively and 
efficiently in practice, based on a set of combinations of different levels of importance and 
performance to the criteria, the authors have ranked them into three Critical Success Measuring 
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Criteria Groups (CSMCGs), which can guide the buying and selling functions in the application 
and performance improvement of MS-BBECSs. Table 7 summarises the classification of the 
criteria and their corresponding quadrants and CSMCGs for the selling and the buying functions 
respectively, following the ranked order of CSMCGs.  
 
Table 7. Criteria No. and corresponding quadrant/CSMCG 
Quadrants Selling function (Criterion 
No.) 
Buying function (Criterion 
No.) 
CSMCG 
rank 
Quadrant 2 – High importance 
level & Low performance level 
11, 15, 17, 29, 32, 33, 34 20, 23, 25, 27, 28, 30, 32, 34 1
st
 CSMCG 
Quadrant 1 – High importance 
level & High performance level 
8, 9, 12, 16, 18, 20, 22, 23, 
24, 27, 28, 37 
2, 3, 8, 12, 15, 16, 17, 21, 
22, 24, 38 2
nd
 
CSMCG Quadrant 4 – Low importance 
level & Low performance level 
5, 7, 10, 13, 14, 26, 30, 31, 
35 
5, 10, 19, 26, 31, 33, 35, 36 
Quadrant 3 – Low importance 
level & High performance level 
3, 6, 19, 25, 36 
criteria 4, 6, 7, 11, 13, 14, 
18, 29, 37 
3
rd
 CSMCG 
 
Medical supply chain members can now use the information in Tables 6 and 7 to identify and 
prioritise the weaknesses/strengths in their e-commerce application processes, and to allocate 
relevant resources for improving the focused weaknesses, and consequentially to enhance the 
efficacy of their MS-BBECSs, especially when they have limited resources and need to 
prioritise their allocation, something that is a common phenomenon in business practice. 
Applicable to both the selling function and the buying function, the criteria that need the most 
attention and resources’ allocation for performance improvement of their focused business 
aspects are those belonging to Quadrant 2 (with High importance level & Low performance 
level), these criteria are ranked as the 1
st
 CSMCG; if resources are available, a reasonable 
amount of effort should be allocated to maintain/improve the corresponding business aspects’ 
performance level of the criteria in Quadrant 1 (with High importance level & High 
performance level) and Quadrant 4 (with Low importance level & Low performance level), 
these two quadrants’ criteria are ranked as the 2nd CSMCG; no immediate further effort is 
needed to improve the corresponding business aspects’ performance for Quadrant 3 criteria 
(with Low importance level & High performance level), and this quadrant’s criteria are ranked 
as the 3
rd
 CSMCG. 
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The authors also performed an analysis to firstly identify the criteria deemed critical by both 
the two functions collectively and then to determine their prioritisation. The result is 
summarised in Table 8 (excluding the criteria in Table 1-2 for one of the two functions only). 
 
Table 8. Criteria prioritisation for both functions collectively 
Importance & performance level Criterion No. CSMCG rank 
High importance level & Low 
performance level 
32 1
st
 CSMCG 
High importance level & High 
performance level 
8, 12, 16, 22, 24 
2
nd
 CSMCG 
Low importance level & Low 
performance level 
5, 10, 26, 31 
Low importance level & High 
performance level 
6 3rd CSMCG 
 
 
As Table 8 has demonstrated that the amount of criteria with collective prioritisation 
consensus from both functions are rather small; this phenomenon indicates a lack of similarity in 
the prioritisation of the critical success measuring criteria between the buying and selling 
function. Namely, there is a low level of consensus between the buying function and the selling 
function organizations on these criteria’s importance and/or performance. It is difficult for the 
buying function and the selling function to share a same set of approaches corresponding to the 
criteria’s prioritisation order for ensuring the MS-BBECS’ successful application.   
Identified by the research, the reasons for the above situation include: Firstly, the buying 
function and the selling function have different business objectives/preferences for the 
application of the e-commerce systems, and this phenomenon leads to the different emphasis 
(perception of importance) levels on the corresponding business aspects pertaining to the criteria. 
Secondly, compared with the MS-BBECS’ application in the developed countries, the MS-
BBECS’ application started later in China and is still evolving, with a consequence of that the 
challenges facing the buying and the selling functions are not always the same; such a situation 
results to the individual MS-BBECS members’ diversified attention and resources allocated to 
the respective criterion focused business aspect. Thirdly, some organizations have not trained 
their employees sufficiently to ensure their awareness and effective use of the e-commerce 
system’s advantages. Fourthly, the diversified levels of resources and attention allocated by 
different organizations to the business aspect corresponding to the individual criterion, as well 
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as the further impacts of the employees’ awareness extent of MS-BBECS and the efficacy level 
of its use in different organizations, consequentially lead to the rather salient difference between 
the buying and the selling functions’ general viewpoints on the performance and importance 
levels of the respective criteria. Fifthly, the authors also deem that the experience level of the 
businesses’ MS-BBECS application can impact their perception of the importance of the various 
criteria as well as the effort needed to maintain/improve the performance of these criteria 
focused business aspects. Sixthly, the different external competitive environments faced by the 
buying function and the selling function organizations can substantially affect their perception 
and/or preference of the criteria’s performance/importance levels. 
In view of the aforementioned, it is necessary to have a future longitudinal research focusing 
on the possible change of the prioritisation on the criteria and the underlying reasons from both 
the buying function and the selling function dimensions, to add more insights and provide 
further in-depth understanding to the findings of this research.  
 
4.4 The practical test application of the CSMCGs 
To test the CSMCGs’ applicability, they (and their content criteria’s rating scale from the IPA 
analysis) were provided to two medical manufacturers and one wholesalers focusing on the e-
commerce selling function, and two retailers focusing on the buying function for test application.  
The assessments after one year of the test application are very positive as reported in Table 9, 
demonstrating the CSMCGs’ usefulness to the businesses. The test application evidenced that 
the CSMCGs and their component criteria can efficiently and effectively facilitate an MS-
BBECS’ performance improvement targets’/action plans’ determination and resources’ 
allocation, thereby ensure the smooth and fruitful e-commerce application within a medical 
supply chain.    
 
Table 9, Assessment on the applicability of CSMCGs 
Assessment aspect 
Average score (1-Very low to 5-Very 
high) 
Selling function Buying function 
Efficiency 4.3 4.5 
Effectiveness 4.7 4 
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5. Concluding remarks 
5.1 Conclusions 
Based on the research findings, for a MS-BBECS’ selling and buying functions as a whole, 
there is less consensus on the candidate critical e-commerce success measuring criteria’s 
applicability. This situation leads to the impossibility of a shared strategy, which can be 
collectively used and appropriate for both the selling and the buying functions in the successful 
application of e-commerce systems.  
Nevertheless, for the selling and the buying functions respectively, as illustrated by Table 6, 
the majority of the candidate criteria in Tables 1-1 and 1-2 are confirmed as effective in 
measuring and guiding the successful application of MS-BBECSs. However, the buying 
function and the selling function have different prioritisations on majority of the critical success 
measuring criteria. Thus, an effective approach to ensure the successful MS-BBECS’ usage is to 
decide and allocate efforts and resources separately corresponding to the order of the prioritised 
critical success measuring criteria in Table 7 for the selling and the buying functions 
respectively. This research has ranked these criteria into three Critical Success Measuring 
Criteria Groups (1
st
 CSMCG, 2
nd
 CSMCG and 3
rd
 CSMCG) for the selling function and the 
buying function respectively, to facilitate their MS-BBECSs’ application.  
For the selling function, the most crucial criteria (1
st
 CSMCG), which require the largest effort 
and attention to improve their focused business aspects’ performance and to enhance a MS-
BBECS’ operations efficacy, include:  
 Information searching, transmission and application process being highly integrated;  
 Reliability and timeliness of the technical support to the system being ensured;  
 Recognition and acceptance towards e-commerce process from the relevant selling/buying 
functions of the supply chain being ensured;  
 The organization’s business focus and product/service provisions being fully displayed 
online;  
 Large scale/amount of business transactions being secured by the usage of the e-commerce 
system;  
 Adjustment of production outputs and inventory levels through online information sharing 
being realised;  
 Registered users’ number at the organizations’ homepage being larger than that of the 
competitors. 
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For the buying function, the most crucial criteria (1
st
 CSMCG) include:  
 The business relationship establishment with the businesses within the supply chain network 
being secured;  
 The measures ensuring mutual trust and cooperation being displayed online;  
 Employees having recognized the benefit of increasing revenue through the e-commerce 
system;  
 E-commerce system application ensuring its positive contribution to the development and 
realisation of the corporate strategy;  
 Organisations’ cost reduction being achieved through application of the e-commerce system;  
 Purchase of renowned brand products online being available/doable; 
 Large scale/amount of business transactions being secured by the application of the e-
commerce system;  
 Obtaining products/services at lower price through the e-commerce system being ensured.  
 
Moreover, this research shows the efficacy of the CSMCGs and their content criteria in 
supporting MS-BBECSs’ successful application and performance improvement in practical 
businesses. 
 
5.2 Managerial implications 
The management of the medical supply chain members can implement the CSMCGs by 
following the prioritised order of the criteria for their MS-BBECSs’ application and 
performance improvement. This enables them to ensure the most appropriate allocation of the 
required resources for a successful and smooth running of their e-commerce systems, which will 
contribute to the prosperous and healthy survival of their businesses.  
Besides providing guidance to Chinese MS-BBECS members in their successful application of 
e-commerce systems, the findings can also help foreign medical organizations entering and 
operating in the healthcare sectors in China and other developing countries to harness the 
advantages of MS-BBECSs.  
 
5.3 Theoretical implications 
In addition to providing the medical supply chain members with a set of guiding and 
measuring criteria and supporting their consolidating and implementing these criteria for 
continuous e-commerce success, this research contributes to the theoretical knowledge pool on 
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the prioritisation and evaluation of the success criteria for B2B medical e-commerce systems’ 
application. 
 
5.4 Limitations 
As the empirical findings were mainly derived from a Chinese perspective, although they can 
provide referential guidance to the medical supply chain members entering/operating in other 
countries for their successful e-commerce application, adjustments on the prioritisation of the 
criteria and modification on their contents are possible in different contexts. These are the issues 
to be aware of when the CSMCGs are applied in practice in different countries and are also a 
topic to be explored in future research. The CSMCGs were only tested among a small number of 
medical supply chain members, thus the range of their applicability needs to be further 
examined. 
 
5.5 Future research 
Based on the research outcome, the following future research suggestions are provided to 
enrich the obtained findings and develop new insights: 
 The CSMCGs could be assessed in more case companies from different countries to 
determine how they could be adjusted/modified to better facilitate the MS-BBECSs’ application 
in different contexts. 
 A follow up project could be performed to include more practical organizations applying 
B2B e-commerce systems from other supply chains, focusing on a cross-sector comparative 
analysis on the similarities and differences of the success measuring criteria of BBECSs. 
 A longitudinal research could focus on the possible changes of the criteria and their 
prioritisation as well as the underlying reasons from both the buying function and the selling 
function dimensions, to enrich the field with more in-depth insights/understandings. 
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